Measuring Functional Limitations in Rising and
dimensions. Furthermore, one global dimension was postulated to be present which underlies the five object dimensions. For each of the five objects, the aspects (1) velocity, (2) use of arm(rest)s, (3) use of help, and (4) "other differences" in performance (eg, shifting forward before rising) were operationalized. Items were formulated in behavioral terms. Dichotomous response options were chosen to facilitate uniform interpretation.'" A draft version of the QR&S was pretested twice and subjected to the opinions of experts (physicians, physical and occupational therapists, and sociologists) resulting in rewording of some items and patient instruction. This revision resulted in a questionnaire with 54 items which was used in this study. A summary of the patient instruction and the (final) item set are listed in the Appendix.
Study Population
Patients had to meet the following criteria: (1) be 12 years of age or older, (2) be living at home, and (3) have had an orthopedic or rheumatologic disorder of the lower extremity for at least 2 weeks. Consecutive eligible cases were sampled from (1) 7 private practices for physical therapy, (2) 4 outpatient clinics of hospitals (orthopedic, rehabilitation, rheumatology, and trauma departments), and (3) 7 outpatient clinics of rehabilitation centers. The sample strategy was intended to represent patients with different grades of functional limitations in rising and sitting down and aimed at recruiting equal numbers of patients for the three different settings.
The patients completed the self-administered questionnaire at home and gave additional information about age, sex, educational level, disorder, and the way the questionnaire was filled in (alone or with help from another person). The information about the disorder was checked by their doctors or therapists.
Item Scaling and Reduction
The postulated existence of 5 object dimensions (high chair, low chair, toilet, bed, and car) and 1 global dimension was tested using Mokken scale analysis,20~2' which can be viewed as a probabilistic version of Guttman scale analysis or more generally as a nonparametric approach to item response theory. Mokken scale analysis assumes the existence of a latent unidimensional scale (eg, "functional limitations") represented by a set of dichotomous items related to this scale. When scale criteria are met (see below), the respondents can be ordered with respect to this latent scale by means of the item set. Furthermore, the items can also be ordered hierarchically with respect to this latent scale. Thus, when items representing serious functional limitations are answered affirmatively by the respondents, items representing less serious limitations will also be predominantly answered affirmatively by the respondents. Scale criteria are met when all coefficients of scalability for pairs of items (%) are positive, while the scalability coefficients for the items in relation to the scale at issue (Hi) and for the whole item set (H) do not fall below a positive constant (c) chosen by the investigator. A minimum value of c = .30 is recommended,*' but higher values for H, and H imply fewer violations and thus a better hierarchy. A rule of thumb is to speak of a "strong scale" for H zz SO, of a "moderate scale" for .40 5 H < SO, and of a "weak scale" when .30 5 H < .40." H is based on the number of "correct"
answers by the respondents to the items representing less serious limitations, given their answers to items representing serious limitations. More specifically, H equals one minus the number of correct answers expected (by answer frequency) divided by the number of correct answers found.
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When these scale criteria are met, the order of the subjects on the latent scale corresponds with the number of affirmative responses the subjects give to the item set. This is called the sum score. To permit mutual comparison of scales with different numbers of items, the scale sum scores are standardized, ie, scores (range 0 to 10) are calculated as the proportion of the total possible score for the scale at issue multiplied by ten. The hierarchical order of the items corresponds with the order of the proportion of subjects responding affirmatively to the items, as expressed in the item mean score.
Robustness
Robustness is concerned with differences between subgroups of patients in scalability of the item set.*"." Differences in scalability induce bias when comparing subgroups. In this study, subgroups were distinguished by (1) age (younger than 55 years versus 55 years and older), (2) sex, (3) educational level (primary versus secondary school), (4) localization of the disorder (unspecified, foot/ankle, knee, hip, multiple localizations), (5) type of disorder (unspecified, soft tissue injury, postfracture, osteoarthritis, rheumatoid arthritis, postoperative, amputation, peripheral neurologic, multiple disorders), (6) setting (private practice for physical therapy, hospital, rehabilitation center) and (7) questionnaire administration (filled in alone versus with the help of another person). Robustness was tested by performing a significance test (a < .05) for independent H values of the subgroups" based on the coefficient of scalability H and its standard error.20
Reliability
Reliability refers to the reproducibility of measurements with an instrument.24 The intratest reliability was determined by calculating the reliability coefficient Rho. In a typical Mokken scale there is a substantial variation in the level of item difficulties. In such cases Cronbach's alpha strongly underestimates the intratest reliability."
Test-retest reliability was determined on a subgroup of patients from the rehabilitation outpatient hospital clinic. This subgroup consisted of 28 patients with stable disease, according to their doctors. These patients filled in the questionnaire twice with a l-week interval. To estimate the test-retest reliability of the scale sum scores the intraclass correlation coefficient was calculated.2h
Content Validity
Content validity refers to the completeness with which an index covers the important areas of the domain that it is attempting to represent."
The questionnaire was based on an extensive literature review of rising and sitting down, resulting in the operationalization of limitations in rising and sitting down, focusing on different objects (eg, high chair) and on different aspects (eg, velocity). Furthermore, patients and experts were invited during pretesting to check the item set for completeness. After item reduction, coverage of the operationalized objects and aspects was checked once more.
Construct Validity
Construct validity is concerned with the extent to which a particular measure relates to other measures in a manner that is consistent with theoretically derived hypotheses concerning the concepts that are measured.'" Before examining our data we formulated seven hypotheses: the functional limitation sum scores for all scales will show significant ((w < .05) positive correlations with (1) The combination scales 1 and 2 comprise 23 statements in total. From these, 5 relate to high chairs, 5 to low chairs, 5 to toilets, 4 to beds, and 4 to cars. Furthermore, 9 statements relate to velocity, 10 to use of arm(rest)s, none to use of help, and 4 to "other differences" in performance. These results indicate that the operationalized objects are covered well by the reduced item set, in both object and combination scales. The same applies to the operationalized aspects, with the exception of the aspect of help.
Scale sum scores correlate .30 to .41 (p < .OOl) with doctor's or therapist's global assessment of functional limitations (table 3) . Sum scores correlate .20 to 59 (p < .OOl) with selfassessment of functional limitations in walking outdoors and walking stairs. Scale sum scores correlate .17 (p < .Ol) to 58 @ < .OOl) with self-assessment of walking distance and time, and number of flights of stairs walked ( All scale sum scores do not differ significantly @ < .05) between mate and female patients (table 3). All scale sum scores are significantly @ < .05) smaller for private practices patients than for hospital patients. Low chair (median standardized sum score 2.9 and 4.3, p = .14), car (4.3 and 5.7, p = .ll), and combination scale 2 (3.3 and 4.4, p = .09) scale sum scores do not show a significant difference between hospital patients and rehabilitation center patients. The other sum scores are significantly (p < .OOl) smaller for hospital patients than for rehabilitation center patients.
Thus, results from construct validity testing were as hypothesized for 5 out of 7 hypotheses. The fourth hypothesis (age) was rejected for 1 out of 7 scales (low chair). Hypothesis 7 (hospital versus rehabilitation center) was rejected for 3 out of 7 scales (low chair, car, and combination scale 2). 
self-assessed limitations in walking outdoors and walking stairs, (3) self-assessed walking distance and time, and self-assessed number of flights of stairs walked, and (4) age. Furthermore, scale sum scores will show no significant difference between (5) male and female patients.
Finally, scale sum scores will be significantly smaller (6) for private practice patients than for hospital patients and (71 for hospital patients than for rehabilitation center patients. ' Spearman's rank correlation coefficent fp c .05). " Median standardized sum scores and level of significance of the Mann-Whitney test.
DISCUSSION
The QR&S was intended IO be a discriminative index. First, such an index requires a carefully selected item pool. Items were carefully selected by distinguishing and operationalizing different objects and aspects ahout rising and sitting down. Second, response sets must facilitate uniform interpretation. Therefore, dichotomous response options were chosen. A third requirement is that redundant items arc deleted. According to Kirshncr and Guyatt,"' ensuring that the instrument meets cumulative scaling criteria is a very powerful method to reduce the number of items. Therefore the item set from the QR&S was reduced using Mokken scale analysis. Fourth, a discriminative index requires a large and stable intersubject variation. This was demonstrated for our item set through a suflicient testretest reliability of the scale sum scores. Further research will have to confirm the stability of the intersubject variation because the l-week interval for testing of test-retest reliability was rclatively short. Fifth, a discriminative index requires cross-sectional construct validity. This was made plausible for our item set because results from hypothcscs testing were in gcncral as hypothesized.
Furthermore, the QR&S had to provide both a comprehensive and detailed, as well as a more global picture of perceived and actual functional limitations in rising and sitting down. To create a comprehensive and detailed measure five objects dimensions were assumed to be present. The existence of these live object dimensions was confirmed by the results of the scale analyses. The resulting object scales (high chair, low chair, toilet, bed. and car) fulfilled the criteria for strong hierarchical scales. To create a global measure the existence of one global dimension was assumed. Although our assumption concerning one global dimension was not rejected, we were not satisfied with the resulting weak scale. Therefore. two strong hierarchical "combination scales" were distinguished. Combination scale I (high chair, toilet, and bed) and combination scale 2 (low chair and car) arc easy to interpret because they contain different objects. Further research will have to confirm the existence of two combination scales. Furthermore. which factors make the item set fall apart into two combination scales will have to be investigated. Since functional limitations seem to be the result of impairment, intraindividual, and extraindividual factors.'" the existence of two combination scales can be caused by each of these factors. Impairment factors, such as differences in range of motion of the major joints among patients, might cause the existence of two combination scales, whereby combination scale I contains the high, modcrate range of motion-requiring activities and combination scale 2 contains low, large range of motion-demanding activities. Similarly, intraindividual factors, such as differences among patients with respect to low chair and car avoidance (related to fear for accidental falls). may cause the existence of two combination scales. In this interpretation, combination scale RISING AND SllTlNG DOWN QUESTIONNAIRE, Roorda 1 contains hard-to-avoid activities and combination scale 2 easy-to-avoid activities.
The resulting object and combination scales provide an insight into the way behavioral changes relate to grade of functional limitation. Patients had more problems with rising than with sitting down, which confirms the study of Munton.' The finding that minor limitations involve the use of arms during sitting down while an increase of limitations results in sitting in a different manner is in agreement with the item about sitting down in Tinetti's performance test."
Moreover, to create a comprehensive and detailed measure, different aspects of rising and sitting down were operationalized. After item reduction, coverage of the operationalized aspects by the reduced item set was still considered to be sufficient. The aspect of use of help was not covered by the reduced item set. The items about use of help were dropped because of their low mean scores (in general below 3%), which made them inefficient in discriminating patients with functional limitations. These low mean scores can be attributed partially to the use of Mokken scale analysis, which requires extremely formulated items (eg, I always get help, etc).
Finally, the QR&S had to be applicable to outpatients with different grades of functional limitations and different types of orthopedic or rheumatological lower-extremity disorders. The study population sampled from different settings did actually represent patients with different grades of functional limitations, as was illustrated during construct validity testing. Moreover, scales proved to be robust with respect to setting. Furthermore, the study population consisted of different groups with respect to localization and type of disorder. The instrument proved to be fairly robust with respect to the different localizations and types of disorders, suggesting that the scales can be generalized to similar patient groups. Problems with respect to robustness were mainly restricted to the patients with rheumatoid arthritis. For this patient group the object scales 1, 2, and 5 proved to be less homogeneous. Therefore, for the patients with rheumatoid arthritis we recommend the use of the combination scales only.
In summary, the QR&S fulfils the requirements for a discriminative index and appears capable of distinguishing patients with varying degrees of limitations in rising and sitting down. The instrument is applicable to outpatients with different grades of functional limitations and different types of orthopedic or rheumatological lower-extremity disorders, making it suitable for comparisons across different diagnostic categories. For a detailed assessment (eg, clinical studies) the use of the object scales is recommended. The use of the combination scales is recommended when only a global picture of functional limitations is needed (eg, in survey studies). (2) is connected with your health.
I. It takes me longer to get up from a chair with a high seat, eg, from a dining chair, a kitchen chair, or an office chair. 2. I always use my arms to get up from a chair with a high seat, eg, I pull myself up from the table, I push myself off of the armrests, I push myself off the seat. 3. It takes me longer to get up from a low chair or sofa, eg, from an easy chair or a deep sofa. 4. I always have to shift forward a little before I get up from a low chair or sofa. 5. I always USC my arms to get out of a low chair or sofa, eg, I pull myself up from the table, I push myself off of the armrests, I push myself off the scat. 6. It takes me longer to get up from the lavatory. 7. I always shift forward a little before I get up from the lavatory. 8. I always grasp for support to get up from the lavatory, eg. the door post, the wash-basin, a handle, or an assist bar. 9. It takes me longer to get up from my bed. 10. I always shift to the edge of the bed before I get up. I I. I always use my arms to get up from the bed, eg, I hold on to something or I push myself from the bed. 12. It takes me longer to get out of a car. 13. When I get out of a car I do it in a different way, eg, I put both my legs on the ground and then I stand up.
14. I always USC both hands to hold on to something while I get out of a car. 15. It takes me longer to get on a chair with a hight seat, eg, on a dining chair, a kitchen chair or an office chair. 16. When I sit down onto a chair with a high scat I always let myself drop the last bit. 17. I always use my arms to get on a chair with a high seat, eg, I hold the table, I lean on the armrests, or I lean on the seat. 18. It takes me longer to sit down on a low chair or sofa, eg, on an easy chair or a deep sofa. 19. When I sit down into a low chair or sofa I always let myself drop the last bit. 20. I always USC my arms to sit down on a low chair or sofa, eg, I hold the table, I lean on the armrests, or I lean on the scat. 21. It takes me longer to sit down on the lavatory. 22. I always hold on to something when I sit down on the lavatory, cg, the door post, the wash-basin, a handle, or an assist bar. 23. I only sit down on an "extra high" bed, and never on an ordinary bed. 24. It takes me longer to sit down on the bed. 25. I always use my arms to sit down on the bed, eg, I grasp hold of something, or I lean with my hands on the bed. 26. It takes mc longer to get into a car. 27. When I get into a car I do it in a different way, eg, I
lirst sit down and then I pull my legs inside. 28. When I get into a car I always let myself drop the last bit. 20. I always use two hands to hold on to something to get into a car. 30. I only sit on a chair with a high scat that has armrests and never on one without armrests. 31. I only sit on a low chair or sofa that has armrests and never on a low chair or sofa without armrests. 32. I only make USC of lavatories that have assist bars and I never use lavatories that do not have assist bars.
